
resulting speed with which the customer base is growing are two

influence. that economists consider procompetitive.

The rapid technological change in the provision of cellular

service imparts a high degree of variability to the services

offered and the prices of those services. In these circumstances,

a collusive agreement is difficult to maintain, because the prlce

of each new service must be integrated into the exist ing pr ice

structure. 15 As providers adopt new technologies, the introduction

of new service packages offers opportunities to "cheat" on a

noncompetitive agreement without provoking the "punishment" that

might otherwise occur, because it is difficult for a rival to

determine what the appropriate price of the new service should be.

If new services are offered at more competitive prices, because it

is easier to deviate from a collusive agreement when products are

changing, or even if rivals only perceive that the new services are

being offered at prices that are "too low" because they do not know

what those prices should be, a collusive agreement may be difficult

to establish and maintain.

The rapid rate of technological innovation not only hinders

the smooth functioning of a collusive pricing agreement but, by

leading to rapid market growth, also may weaken the incentive for

firm. to participate in such agreements. When markets are growing

UR.A. Posner, Antitrust LAW; An Economic Perspective
(Chicago, IL: The University of ChiCAgO Pre•• , 1976), PP' 59-60.
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rapidly, demand tends to, be more inelastic, so the ga ins fror.l

deviatinq from a collusive price are greater .16

The importance of technological innovation in the provision of

cellular services may lead to low prices for a third reason.

Economic models predict there may be gains to pricing aggressively

in industries characterized by significant learning economies. Sy

keeping its prices low, a firm can increase production and achieve

cost savinqs more rapidly as it moves down its learning curve.

These models predict that economic performance will be better if,

instead of many small firms, the industry consists of a few large,

lonq-run profit-maximizing firms. The predictions of such models

are supported by experiences in the semiconductor and related

electronics industries. II

The history of the players' competitive behavior shapes their

future behavior as well. 19 Early in the history of cellular

services, when the wireline carriers already were established and

the nonwireline carriers were just beginning to serve customers,

the new providers had an especially strong incentive to initiate

price cuts. While they would realize lower revenue from their

16J. J. Rote.berg and G. Sa loner, "A Supergame-Theoret ic Mode 1
of Price War. During Booms," American Economic Review 76 (1986) I

pp. 390-407.

"A.II. Spence, "The Learning Curve and Competition," The Bell
Journal of Econoaic. 12 (1981), pp. 49-70.

1I'.M. Scherer and D. Ross, Industrial MArket Structure and
Econoaic PerfOrmance, Third Edition, (Boston, MA: Houghton Mifflin
Co., 1990), pp. 373-374.

l'Posner, gQ. w., p. 61.
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small ba.'. of .xisting custom.rs, this would b. more than offset

by r.venu.. from the new customers they were able to attract.:o

The n.w.r providers of long-distance telephone service faced

similar incentive. to price competitively against AT&T.

competition in the provision of long-distance service is considered

by many to have increased significantly when start-up firms began

offering service alternatives to AT&T, despite the fact that the

structure of the industry is still quite concentrated.

Nor does it appear that the cellular service industry has

established stable market-sharing arrangements as the nonwireline

carriers' shares have grown to a substantial size. An example of

shifting market shares is seen in Detroit. In that market in 1987,

PacTel and Ameritech had 51.2 and 48.8 percent of the subscriber

base, respectively. An industry analyst estimated that at year end

in 1991, factel's share had fallen to 40.5 percent, and Ameritech's

had risen to 59. 5 percent. 21

A final Characteristic of cellular service markets that

weaken. industry cohesion, and thus the ability of firms to raise

prices, is the heterogeneity of product offerings. Although the

quality of airtime m.y not vary significantly across providers, an

array of ••rvic. packages typically is offered, none of which may

1IIt'b. QNMrtMnt of Ju,tice And ltd.ral Trade COUli,.ion Merger
Quid.liQl' of April 2, 1992 (p. 40) .t.t. th.t incentive, to cheat
on colluliv••qr••••nt. are gr••t.r the larqer the proportional
increa.. in ,.1•• froa ch.ating and the s••ller the ba.e of sales
prior to ch.atinq.

urroa Pr... R.l.a•• , "Sho.t.ck R.l..... Callular Market
Quart.rly R.yiay - Shows Cellular Sale. and Subscriber counts tor
Each Major Market," Silv.r Spring, Maryland, May 25, 1992, p. 3.
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b. dir.ctly comparabl. b.tw••n comp.ting provid.rs. 22 The lack of

an obvious basis tor comparing s.rvice pric.s increases the cost of

monitorinq and punishing deviations from any collusive agreement in

the short term. D With the introduction of Personal Communications

Services (PCS) , product heterogeneity will increase, and the cost

of monitoring a collusive agreement will increase because prlce

changes that reflect differences in service quality will be

difficult to distinquish from price changes that undercut a tacit

agreement.

The feature of the cellular industry that is most likely to

raise competitive concerns among economists is the existence of a

government-mandated barrier to further entry. The threat of entry

in response to a profit opportunity should incumbents set

artificially high pric.s oft.n may have a damp.ning .ffect on the

pric.s that are obs.rv.d.~ Eas. of .ntry is a powerful

competitive forc.~ that cellular providers have not had to

confront. However, with the advent of pes, together with the

introduction ot a number of new s.rvice providers, cellular

op.rators may be sUbj.ct to additional competitive discipline.

~e quality of airtime will vary from time to time, however,
if cellular provid.rs tail to anticipat. the growth in subscribers,
leadinq to incr.a.ed traffic cong.stion.

Dx. W. Clarkson, and R. L. Miller, Indu.;rial Organization:
Th.ory. Iyi'.n;•• Ind Public Policy (New York, NY: McGraw·Hill
Book company, 1982), pp. 335-336.

24,. Modigliani, "New D.v.lop••nts on the Oliqopoly Front,"
Journll of poll;lcll Economy 66 (1958), pp. 215-232.

uPosner, ga. ~., p. 49.
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Th. nature of tran.actions in cellular services tends to favor

the stability of an industry agreement not to compete, although

industry practice. indicate that a "repeat-purchase" aspect of the

cellular subscriber may dominate. In ettect, cellular providers

compete for a particular customer each month, since the cost of

switching to the alternate supplier is minimal. 26 Frequent and

small transactions diminish the gains from deviating from a

collusive agreement and provide ample opportunity for retaliation

against suppliers that do so.n However, the incentives offered

consumers for initial SUbscriptions and the commissions paid to

agents, which are determined by the expected lifetime of a

SUbscription, represent an investment on the part of cellular

providers. These investments signity that cellular providers

expect an ongoing relationship with most customers. 11 To the

extent subscribers represent a long-term stream ot tuture monthly

revenues, cellular service providers have an incentive to compete

aggressively tor new customers.~

The role ot capacity in cellular services also has an

ambiguous impact on the likelihood of sustained collusive behavior.

26The activation t.e typically is waived when a subscriber
switches to the other provider. The phone must be brought in for
reproqr...ing, however.

nSt1qler, ga. ~., pp. 47 and 51.

aon averaqe, 15 percent ot a cellular carrier's SUbscribers
switch to the other provider durinq the cours. ot a year, an
ob.ervation made by Thomas E. Wheeler, the President ot the CTIA,
in a speech on october 21, 1992, entitled "The Wirele.s CenturYJ"
p. 4.

~Stiqler, ga. ~., p. 51.
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The capacity to serve sUbscribers increases in "lumpy" increments

due to the nature ot the technology. After the addition of new

capacity, providers can serve new sUbscribers at low marginal cost.

This scenario creates some pressure to undercut noncompetitive

prices. On the other hand, economists recognize that idle capacity

held by a price leader may serve to enforce collusive agreements.}U

The enforcement mechanism is the threat that the firm with

significant excess capacity can flood the market with product to

punish firms that undercut the noncompetitive price. However,

economists tend to view excess capacity as a more important factor

in industries experiencing cyclical or permanent downturns, a

condition inapplicable to the past or foreseeable future of the

cellular industry.

Economists recognize that an as.e.sment of the degree of

market competition must look beyond the number and size

distribution of firms to factors that impede or foster collusive

behavior. Clearly, there are characteristics of the cellular

industry discouraging collusion and factors facilitating its

practice. These characteristics by themselves are too complex to

predict the competitive outcome. However, the observed performance

in the cellular industry, most notably the rapid growth of the

subscriber base and the steady decline in service prices, is

consistent with competitive behavior.

lOp,glrt.ent of Ju.tice and federal Trade COAillion Merger
Guidelin,s, April 2, 1992, p. 40, footnote 19.
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:ntroduction and Conclusions

On AUqust 14, 1992, the Federal Communications CommiSS10n

released its Notice of Proposed Rule Making and Ientatlve Recision

10 the Matter of the Amendment of the Commission's RUles to

Establish ~ew Personal Communications Servlces,; 'i'he ".. .10tlce

solicits comments on a broad range of issues concerning ~he

allocation of radio spectrum for Personal Communications Servlces

(PCS), inclUding the amount of spectrum to be allocated, the number

of licenses to be issued, the manner of initial licensing, and the

requlatory structure the FCC should establish for PCS.

One set of issues on which the Commission ~e.ks comments is

eligibility requirem.nts for PCS lic.n••s. Amonq th.s. issues i.

wh.ther incumbent c.llular lic.ns••••hould be permitt.d to acquir.

PCS lic.nse. in th.ir service ar.a.. In the lotic., the Commission

ob.erves that permittin9 c.llular operator. to acquir. PCS lic.ns.s

within th.ir s.rvic. ar.as could facilitat. anticomp.titive

behavior by r.ducin9 the number of ind.pend.nt suppli.rs of

competing c.llular and PCS servic.s. 2

Whil. rai.in9 this competitive conc.rn, the Commis.ion also

'H9tica Af PrRpq.t4 Bul. Mlking and T.ntatiye p.cision. In the
Matter of t._,nt of th. COA1••ion" Bul•• tg E.tablish N.w
P.rsgnal C yniClti9n. S.ryic.s, GEM Dock.t No. 90-314, ET Docket
No. 92-100, rele••ed Auqust 14, 1992 (h.r.aft.r Notic.).

2Not;ic., p.ra. 62 and para. 64. comp.titiv. conc.rns would not
b. rais.d, how.v.r, w.r. a c.llular ••rvic. provid.r to acquir. a
PCS lic.ns. outsid. it. s.rvic. ar.a. (Ngtic., para. 62) Wh.th.r
or not it allow. c.llular lic.n•••• to acquir. additional sp.ctrum
inside th.ir ••rvic. ar.a., how.v.r, the Co.-i•• ion would p.rmit
th.m to us. part of th.ir .xistin9 sp.ctrua "to provid. PCS-typ.
services. (Not;ic., para. 70)
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points out that production efficiencles may be attained if cellular

licensees were also permitted to supply personal communicatlcns

services. If there are economies of scope in supplying PCS and

cellular services, for example, a single firm supplying both would

achieve lower average costs for each service than would t.o f;.rms

each supplying one of the services.) In its 1981 Regore and Order

establishing commercial cellular service, 4 the Commiss ion took

efficiencies in production into account, and has indicated a

willingness to do so again in the case of PCS.

This paper is a response to the FCC's request for comments on

Whether cellular providers should be allowed to obtain additional

spectrum for PCS within their cellular service areas. Our commenta

are directed to an analysis of two isaues: (1) whether and in what

circumstances competitive problema would arise wIre cellular

providers to acquire additional PCS Splctrum within thlir cellular

service areas; and (2) whether and in what circumstances there

would be offsItting efficiencies from plrmitting incumbent cellular

providers to offer slrvice using the Splctrum thl Co_ission

proposes to allocatl to PCS.

Becausl PCS is not a well-defined term, and blcause it is

difficult to torlca.t the ways in which PCS might develop, it is

3Notic., para. 27.

4Rlport and Order in the Matter of In Inquiry into th, us, oC
the Bands 825-845 MHz Ind 870-890 MHz Cpr c.llular sp..un~cat1pns
SYlt.ml; and Amand.ant. pf parts 2 104 22 pf the Cgwa111ion I Rul••
Relatiye to C.llular Communicatipnl Sy.t••• , CC Docket No. 79-318,
adopted April 9, 1981; 86 FCC 2d 469 (1981); hlre.fter 1981 R.port
and Order.
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not easy to answer these questions. In this paper, *e consider a

number of possible forms that PCS might take in order to analyze

the competitive' and eff iciency issues raised by the Commisslon .

Each of the alternatives that we examine is designed to illustrate

a form of PCS that has particular implications for the policy that

should be pursued. At the same time, we recognize that no one can

be certain which, if any, of these forms may evolve. As a result,

we believe that the FCC should adopt a policy that is adaptable to

future developments rather than one that is based on a single view

of the future ot PCS. In this regard, we are able to reach two

broad conclusions about whether to permit incumbent cellular

operators to acquire licenses to otter service. in the band the

Commission propo.es to allocate to PCS.

First, although there may be grounds tor concerns about the

competitive impact of allowing incu:aDent cellular operators to

ofter PCS, we conclude that it is easy to overstate these concerns.

The impact ot .uch acquisitions depends on the amount ot spectrum

allocated to PCS, on the number ot new license. that are issued, on

the amount ot spectrum that cellular operators are permitted to

acquire, and on the precise torm that PCS tak••• Under quite

plausible circuaatance., permitting inCUmbent cellular operators to

acquire .a.e portion ot the PCS spectrum doe. not rai.e co.petitive

concern••

Second, we tind that, depending on the torm PCS take.,

signiticant production efficiencies may re.ult from permitting

incumbent cellular operator. to acquire a portion of the PCS

3



spectrum. These efficiencies can arise through economies of Sca'
.L.e,

where new services require more spectrum than incumbent operators

can make available from their current allocations, and economies of

scope, where PeS services can be prOVided at lower cost by cellular

operators than by new fir~s offering only PCS serVlce.

We find that no competitives problem would arise from cel:u:ar

providers acquiring a limited amount of spectrum even if PCS were

a perfect substitute for traditional cellular service. Moreover,

if PCS were not a close substitute, or if there are economies of

scale in providing PCS or economies of scope between cellular and

PCS, consumers would benefit further if cellular operators were

permitted to acquire even more spectrum in order to supply PCS.

A blanket prohibition against the acquisition by cellular

operators of the spectrum allocated to PCS would be ill-advised.

Such acquisitions po.e only limited potential for anticompetitive

effects under certain circumstances, and potentially significant

efficiencies in others. Since the Commission would not bar

cellular operators from acquiring PCS spectrum if it were certain

that these circumstance. would obtain, and since there exists a

presumption in favor of permittinq open entry, the Commission

should be willinq to permit cellular operators to acquire some PCS

spectrua 1n the face of the considerable uncertainties that exist

about the future of PCS.

4



The ;~itial Cellular Licensing Oec:sion

:n its 1981 Report and Qr1er authorizing cellu:ar

cOr.'~~u!'l;.cations ·systems on a commercial basis, the Federal

Com.."!lur.ications Commission concluded that licensing t'JO cellular

carr;.ers In each service area would best serve the pUblic interest,

convenience, and necessity, In establishing a duopoly structure

for the supply of cellular services, the FCC sought to balance the

benefits arising from economies ot scale with those reSUlting from

competition.

Only s.v.n y.ars b.tore, the t.chnical compl.xity and expense

ot cellular syst.ms, together with the large amount ot sp.ctrum

required for th.ir economic viability, had p.rsuad.d the FCC that

only on. c.llular syst.m should b. lic.ns.d in .ach s.rvic. area.'

B.caus. ot signiticant chang.s in both r.qulatory policies and

c.llular technoloqy in the .nsuing y.ars, how.v.r, the Commission

r.consid.red it••arli.r d.t.rmination to lic.n•• only a single

cellular operator.

By 1981, the FCC believed that mo.t ot the economies ot scale

in the supply ot c.llular s.rvic. could b. achi.v.d at a l.vel ot

output that would acco..odat. two .ttici.nt c.llular op.rators in

each s.rv1ce area. In the Co.-i•• ion'. view, two cellular

lic.n•••• in each ar.a "while not providinq the mo.t coap.titive

mark.t structur., would provide some comp.titiv.· advantage.,

inclUding the to.tering ot ditterent technoloqical approach•• ,

'Second Rlport And order in Docket No. 18262, 46 FCC 2nd 752
(1974) •
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diversity of service optlons and so~e degree of price co~pet:::cn

WhlCh otherwise would not I:e present. f16

The Performance of the Cellular Industry

From 1 ts I:eginning, the cellular telephone communlcatioos

bus iness has been characterized by rapidly increas ing volu:ne I

declining prices, expanded service offerings, and signlficaot

technological change. Th. number of c.llular telephone

subscribers, only 91,600 in January 1985, had grown to an estimated

8.8 million by Jun. 1992. ' Cellular sub.crib.rs are projected to

number 19 million by 1995 and 38 million by 200~.·

Contributing to this growth has b.en a st.ady d.clin. in the

costs of owning and using cellular telephon... For example, wh.n

adjusted for inflation, the unweighted av.rag. ot the lowest

publish.d rat. for acc••s and 250 minut.s of prim. tim. us. in the

10 larg.st c.llular s.rvic. ar.a. in 1991 was only 62 p.rc.nt of

its 1983 l.v.l.' Mobil. c.llular t.l.phon. pric•• have d.clin.d

ev.n mor., while function and feature improv•••nts have .nhanc.d

their quality. Wh.n adjusted for inflation, the total 1991 cost of

owning and using a c.ll~lar t.l.phon. was only 44 p.rc.nt of the

61911 IIP9rt and Qrd.r at 474.

'C.llular T.l.co_unication. Industry Association, Industry
pata Sury.y, Jun. 30, 1992, p. 1.

'Lind.n corporation, C.llular N.twork T.chnology. End Us.r
R.quir.m.nts, and Comp.tition to the X.ar 2001, p. 244.

'Oata are trom H.rsch.l Sho.t.ck Assoclat.s, Ltd., c.llular
MArk.t For'CAlts. patl Fla.h, S.pt.mb.r 1992.
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10
1983 cost.

cellular sUbscribers also have benefitted from a continuallj

expanding variety of services. Today, cellular providers offer a

number of value-added services, including information services and

features such as voice mail, call f..,n;arding, and call ·...aiting.

There have been major advances in data transmission as ..ell.

including portable facsimile and wireless transmission for laptop

computers. New services continue to b. developed.

Recent technological advances have enabl.d cellular systems to

expand their capacity. Several ot th.s. innovations have occurred

in the conventional or analog c.llular technology. 11 Th.

conv.rsion to digital technology, d.spit. the sUbstantial

inv.stm.nt required, promis.s to yi.ld .v.n gr.at.r incr.ases in

system capacity and low.r av.rag. costs tor c.llular op.rators. 12

Competition in the Supply of C.llular S'rvic.s

Th. c.llular s.rvic. industry's p.rtormanc. is the kind that

economists associat. with a young industry driven by mark.t forces

IOCaa are tro. Shost.ck, ap. cit, and m.asur. the "driv. away"
pric. of • sinCll. mobil. t.l.phon., including -ant.nna,
installation, and tirst-y.ar maint.nanc••

IIH. Sho.1:.ck, "Th. qu.stion mark. ov.r PCN.," Mobil. Europ.,
3anuary 1991, no pagination.

12Coop.rs , Lybrand, T.chnological chang. and th. c.l;ular
T.l,coMmunication. Indu.try (Nov.mber 1991), pp. 59-60. Durlng a
transition p.riod, e.llular phon•• will b. dual mod., adaptable to
both digital and analog systems.
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and developing in a compet l t i ve cont:ext. 13 This has occ~rred

-Industry
Quarterly

~ithout a competitive str~ct~re, as defined by economists.

Economists have'recognized, however, that the behavior of fir~s and

an industry's performance can approximate the competitive outcome

even if the industry does not consist of a large number of fir~s,

each with a small share of the market.:·

Collusive arrangements, whether explicit or tacit, are more

1 ikely in markets with few firms, simply because the necessary

coordination, monitoring, and enforcement functions are easier. l.l

However, the competitive outcome may be obtained even in industries

wi th as f.w as two firma. 16

Wh.th.r firms coop.rate and at what pric. d.pends on the

expected gains from und.rcutting a noncompetitive price and the

expected cost of being punished it such d.viation is detected.

I~ile thil record ot pertormanc. is conlist.nt with a
competitive industry, it does not prove that the industry is
nec.ssarily coapetitive, sine••v.n a monopolist tacing conditions
of increasing d.mand and r.duc.d costs is lik.ly to .arn gr.ater
protits by lowering price, expanding output, and making innovations
in products and production methods.

I·Economists call a market structure competitive wh.n entry is
easy, firms are nuaerous, and no firm has a large mark.t shar.. As
we point out in ~e t.xt, the pertormanc. ot a market can b.
competitive .ven it its structur. is not.

IS,]'. I. sa1n, "R.lation ot Protit Rat. to
Conc.ntr.~1on: Aalrican Manutacturing, 1936-1940,"
Journal of legno.iel 65 (1951), pp. 205-206.

1'Th. be.t-known mocl.l that d.monstrat•• this r.sult is trom 3.
B.rtrand, "Th.ori. Mathematiqu. d. 1a Rich•••• Social.," .lourn,l
d.s Savant. (1883), pp. 499-508. A large bocly o~ ecoz:'0llllC
literature pr.dicting a rang. ot comp.titiv. outcom•• lS ,revl.w.d
in .l. Tirole, Th. Th.ory of Indu.trial Organization (Cambrldg., MA:
Th. MIT Pr••s, 1988), pp. 225-238.
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Economists have identified a number of factors that make colluSlve

practices more or less difficult to establish and that affect the

ease with which d.viations from a colluslve outcome can be detected

and punished. 17 Several of these factors are likely to influence

cellular serVlce industry performance, albeit to varYing degrees.

Competing cellular providers typically offer an array of

service packages, none of which may be directly comparable.:& The

lack of an obvious basis for comparinq service prices increases the

cost of monitorinq and punishinq d.viations from any collusive

aqr••m.nt. As cellular provid.rs take advantaq. of new

t.chnologi.s to ott.r n.v s.rvic.s, the opportuniti.s for

"cheating" on a noncompetitive agr••••nt without provokinq

"punishm.nt" incr.as. still furth.r. This occurs b.caus. it i.

ditficult for a rival to d.t.rmin. what the appropriate pric. of

the nev s.rvice should be.

Th. tr.mendous c.llular s.rvic. qrovth opportunities qiv.

manaq.rs w.axer inc.ntiv•• to coordinat. th.ir behavior to pr.s.rv.

industry profits than vould a shrinkinq .ark.t. This is b.caus.

the b.n.fit of und.rcuttinq a nonco.p.titiv. pric. is qr.at.r wh.n

d••and is r.latively hiqh. 19

17G.J. S~1ql.r, "A Th.ory ot Oliqopoly," .leurnal ot political
Economy 72 (1".), PP' 44-61.

t'Airti•• quality will vary occa.ionally, a. w.ll, it c.llular
providers fail to anticipat. subscription qrovth, l.adinq to
incr.ased traffic conq.stion.

19.1 • .1. Rot••Derq and G. Salon.r, "A superqra.e-Theor.tic Mod.l
of Pric. Wars Ourinq Booms," Am.rican Economic Reyi.w 76 (1986),
pp. 390-407.
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By keeping its prices low, a fir~ can increase product:cn a~d

achieve cost savings more rapidly as It moves down its learnlng

curve.~ The opp~rtunity to achieve slgnificant learning economles

may lead cellular firms to pr ice aggressively.:1

The nonwlreline carriers had an especially strong lncentlve to

ini tiate pr ice reduct ions upon enter ing the market. :'he lower

revenue from the nonwirelines' small customer bases would be more

than offset by revenues from new customers attracted by price

cuts. n Historic behavior may influence subsequent competition.

Although entry has not been a source of competitive pressure

for cellular providers in the past, the advent of PCS, togather

with the introduction of a number of new service providers, may

bring additional competitive discipline. The introduction of

Enhanced special Mobile Radio (ESMR) will have a similar eftact.

Frequent customer transactions and low switching costs

diminish the gains trom deviating trom a collusive agreement and

prOVide ample opportunity for retaliation against suppliers that do

50. 23 Nonetheless, the initial SUbscription incentives and the

~A.M. Spence, "Tha Learning CUrve and competition," The Bell
Journal ot Economic. 12 (1981), pp. 49-70

21Ibi4., p. 49.

12ot1la QMartMnt ot J'ustice and Feder.l Trade Co.is.ion Merger
Guideline. of April 2, 1992 (p. 40) state that incent~ves to ~he.t
on collu.ive aqra_ants are gre.ter the larqar the proportlonal
increase in sala. tro. cheating and the ••aller the base of sale.
prior to cheating.

Uorhe activation tee typically is waived whan a suDs~riber
switches to the other provider. The phone must be brought 1n tor
reprogramming, however.
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commissions paid to agents signify that an ongoing relationshlp ~s

expected with most customers.~ To the extent sUbscrlbers

represent a long-term stream of future monthly revenues, cellular

service providers have an incentive to compete aggressively for new

customers.

Economists recognize that an assessment of market competition

must look beyond the number and size distribution of firms to

factors that impede or foster collusive behavior. Clearly, there

are cellular industry characteristics that discouraqe collusion and

factors that facilitate its practice. The complex interaction of

these characteristics maxes predictinq the co.~petitive outcome

difficult. However, the cellular industry's pertormance, most

notably the rapid SUbscriber qrowth and the steady decline of

prices, is consistent with competitive behavior.

What is PCS?

As discussed above, PCS is not a well-detined term. Indeed,

at least four difterent vie..s have appeared in discussions ot PCS.

Some provider. ot cellular service have described PCS as the third

phase in the evolution of'cellular technoloqy, followinq .ervice to

automobile. and portable telephone.. A second view is that PCS

compri.es ••veral kinds ot communications services, ased on

diqital technoloqie., that will become competitive alternatives to

~Accordinq to Thomas E. Wheeler, President ot the CTIA, on
averaqe, 15 percent of a cellular carrier'. subscribers switch to
the other provider durinq the course ot 'a year. See "The wirele••
century," Speech, October 21, 1992, p. 4.
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cellular ~elephone services

cordless telephones) or ESMR.

for example, CT-2 (second-genera~:on

A thlrd view is that PCS' .lS Sllll;llj

a synonym for wireless or mobile telecommunications services, one

of WhlCh is cellular radio. Finally, one commentator has suggested

that PCS lS "more spectrum for some~hing else," namely any and

every new wireless concept that is proposed.~

A common feature of these views of PCS is that the sUbscriber

can call or be called at any time wherever he or she happens to be.

Telocator 's PCS Section has def ined personal cODUllunications service

as "a broad range of individualized telecoDUllunications services

that enable people or devices to communicate independent or

location. ,,16 PCS is expected to provide individuals with the

ability to communicate independent of their location, access method

(e.g., network or terminal device), and intormation tormat (e.g.,

voice, data, or graphic.). Oe.pite the similarities in concept

among the.e alternative views, however, there are significant

difference. in application that make it ditficult to analyze future

competition in the supply at PCS.

The Commi••ion has clearly recognized the difficulties in

identifyinq the future of PCS when it define. the .ervice. broadly

as "a faaily of .obile or portable radio coamunication. service.

which could provide .ervices to individual. and bu.ine••, and be

~G. Calhoun, Wirelell Accell and the Locll Telephone Network
(Boston: Artech HOUle, 1992), p. 573.

2~elocator PCS Section, Marketinq and Conlumer Attairs
Committee, Service Oelcription Subcommittee, PCS S.rvic.
Oescription., 3uly 22, 1992, p. 1.
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integrated with a variety of compet:ing networks"" and indicates

that it intends for the term PCS "to encompass a family of services

that .ould include services other than voice, such as data,

, 'ng and other new services."a::':lagl ,

The difficulty in defining PCS is further revealed cy

examining the wide range of attributes that a single service may

possess. Telocator has identified the following service attributes

in its attempt to define PCS~:

A. Environment

1- Residence - Inbuilding

2. Residence - Neighborhood

3 • Business - Inbuildinq

4. Business - Campus

5. Public - Pedestrian

6. Public - Mobil.

B. Call Termination

C. Call Oriqination

1. Residence/Busines.

2. Public

D. Mobility

1. ...idenee/Business

2. Publie

E. Data

nNotice, para. 29.

UNotice, para. 12.

~.locator, op. cit.
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f. Registration

1- Home

2. Roam

G. Privacy

1- Eavesdropping

2. Security

H. Grade of Service

I. Voice Quality

J. Integrated Enhanced Services

Clearly, with these many attributes, and with each attribute having

many possible dimensions, the range of po••ibilitie. for pes is

very large indeed. Teloeator lists 18 "Existinq pess" and 5

"Emerqinq pes•. " 'iet even this understate. the nUJD.ber of such

services, since many variations of each of the.e service exist.

Predicting Hoy pes Will Aftect Competition

Because pes il not a well-defined t'rm. and because

technologies are changing rapidl~. one cannot predict with Any

certainty which leryice. will b. offered under that rubric. As a

relult. it il difficUlt to analyze hoy alt.rnatiye spectrum

allocation. Will .ffect competition aaong the vArious persoDal

Communi;atiODl servic.. that may •••rq•. pes is .not yet

commercially Ivailabl., and there is still consid.rabl. uncertainty

about the precis. features and function., as w.ll a. the costs of

~he FCC ha. authorized over 150 pes exp.rim.ntal licens.s in
the pa.t thr•• y.ars. Paragraph. 18 to 21 of the Ngtic. provide an
ov.rview of the•• exp.riments.
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production and pr1ces, of the varlOUS services that ~ay .::e

introduced. It is these attributes of PCS that will deter~ine the

nature of their relationships with. cellular service, th ta 15,

whether cellular and a particular PCS are close or poor

substitutes, ~ndependent goods, or even complements in demand.

Because of the wide variety ot Personal Communlcations

Services being developed, and the uncertainty about their salient

attributes, it is premature to conclude that PCS will necessarily

be a competitive alternative or close sUb.titute tor cellUlar

service. 31 Some Personal communications Service., such as high

speed data s.rvice, would s.em to b. compl•••ntary in d.mand to

traditional cellular service. Others, such a. low-quality portable

s.rvices, may b. largely independent in d••and. And ev.n where PCS

is clearly a substitute, it may be an alternative to cellular

service only at c.rtain levels of co.t, price, and .ervice quality.

The case of CT-2 illu.trate. the diffiCUlty in a•••••ing the

efrect of introducing a partiCUlar PCS. Since the technoloqy doe.

not permit incoming calls or call handott, CT-2 will be an

attractive alternative to cellular subscribers only it it is priced

at a substantial discount froll the price ot cellular service•.

Froll the available information, it i. by no .eans clear that

supplier. of CT-2 .ervice. could achieve cost. that would.permit a

JlEven it the Couission believed that one ot the.e outcomes
was mo.t likely, it .hould not act •• if this outcom. were certain.
R.O. Luce and H. Raiffa, Game. and o.ci.ions (New York: .rohn
Wiley, 1957), p. 322, note that "For many policy purp~.e., p~int
e.timation s.e.s to be a danqerous tool, for what 1n a qlven
instance is the 'best que•• ' ot a parameter may, indeed, be a 'poor
guess' in actuality."
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su:cstantial price dl' ##erent'...' al or, l' f they co ld ".... u , .,ow cellular-

opera tors would respond in the ir pr ic ing. Alternatlvely I C':'-2

might become not a substitute for traditional cellular service, but

rather simply a low-price/low-quality service that is provided to

a different group of users.

pes Policy in an Uncertain World

Assessing the effect on competition of permitting incumbent

cellular operators to acquire a portion of the PCS spectrum is not

an easy task. The difficulty arise. because the Commission is, in

ettect, being asked to perform a stUdy of aark.~ behavior without

being certain about the technologies that will be employed and the

services that will be offered in the PCS "market." Whether the

effect on competition will be large, and whether there will be

significant efficiencies, will depend on, among other things,

whether PCS is a substitute tor, a complement to, or independent ot

traditional cellular service. Which of the.e is the case cannot be

determined on a priori grounds but will become known only as the

pes market evolves.

The service. that may be provided as part of the "family ot

.ervices known as PCS·n are many and varied. Moreover, Which of

these service. vill actually be offered cannot be predicted with

great accuracy. The Co_ission has identified an extensive list of

possible offerings "in addition to advanced forms of cellular

)2Noti;e, para. 1. Later, the CODi••ion obs~rve. that ~PCS
i., ot cour.e, evolving and it i. likely that a varlety of serVlce.
will be offered under the rubric of PCS .... " (Notic., para. 98)
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telephone service, including advanced digital cordless Phol"'.e
service, portable facsimile serVlces, '",ireless private branch

exchange (PBX) services, and wireless local area networks (LAN)

services"n, but even this list is necessarily incomplete,W

Which, if any, of these will turn out to be the PCS services of the

future depends on technological developments and consumer demands

that are difficult to foresee. 35

The impact of PCS on competition in wirlllss communications

markets, and thl implications for thl way in which PCS might be

regulated, dlpends heavily on thl forms that PCS takls. As the

Commis.ion notls, "many PCS applications should crlatl nlw markets"

while others "could provide a greater QVlrall llvIl ot competition

in many already competitive slqmlnts ot thl tlllcommunications

industry."~ The rlqulatory implications ot thl.e two visions ot

3]N t'o 1CI, para. 3.

l'Elsewhere, the Co_is.ion lists a. Ixaapll. ot PCS 'tC'I'-2,
PCNs, wirele•• PBX., wirlllss data transter and advancld paging"
(Noticl, para. 9); "high-speed local-arIa data co_unication.
servicls connecting personal computlrs (Oata-PCS)" and "wirellss
local loop slrvice" (Noticl, para. 10); and CT-2 Plus and CT-3,
which arl advancld vIr. ions ot cordll•• tllephonls with features
beyond tho.e available trom CT-2 (Notic., para. 18).

"AnoUer in.tance in which thl Co_i••ion makl. it quit. cllar
that PCS ..y turn out to be any, or all, ot a nuablr ot ditt.r.nt
thing. i. U. following: "Soml (PCS providlr.) may .eek to provide
a very .t.,l. and inexpen.ivI .lrvicI, one .tlP up trom cordll••
tllephone .ervic., with no ability to roaa between ditt.rlnt
slrvicI provider. or servicI arIa. and with limitld or no handott
capabilitil.. Other. may want to provide a Ilvel ot servicI
equalling or surpa••ing that curr.ntly ottlrld by clllular
carrilr.. Still other. may not dl.irl to intlrconnect with th.
(PUblic Switched TIlephone Network] at all." (Noticl, para. 100)

~otiCI, para. 4.
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pes ~ay well be qUite different, yet the Commission must estab' iSh
~. I

a set of rules for PCS in the face of considerable unCertainty

about whether one or the other of these visions will dominate, or

both will be important parts of the future of PCS. Calhoun

observes that ":t]he first impression is ... one of diversity,

perhaps even confusion. It is not always clear which of these

proposals [for radio-based telecommunications services] may compete

with, overlap, replace, or leaptroq one another."l7 In these

circumstances, it is important that the Commission not establish

requlations so riqid that they prevent future developments that

provide siqniticant b.netits to users ot pcs.

w. claim no qreater prescience than the Commission in divininq

the future ot pcs. Non.thele•• , we believe it is important to

consider some sp.cit ic torms ot pcs in order to determine the

implication. tor requlation ot th••• various alternatives. We

recoqnize, of course, that policy should not b. established as if

any ot the•• alternatives were certain to occur. Rather, by

sp.llinq out in soml d.tail a ranq. ot possible alternatives, we

hop. to suqq••t that policy choices premi••d on only a sinqle

possibility are unlikely to be "robust" with r.sp.ct to actual

outcom... lIeIu., th. future is unc.rtain. the b.st policy tor PCS

is on. the, i. fl.xibl. and can adapt to changing circumltanc•••

As the Co_i••ion it.llt ob••rves, "[ilt is ••••ntial that our

d.cisions on pcs SPlctrum and requlatory structur. turnish pcs

providers the ability to r.ach and ••rve existinq and new markets

ncalhoun, op. cit., p. 124.
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